Previous research suggests that parental psychopathology predicts suicidal behavior among offspring; however, the more fine-grained associations between specific parental disorders and distinct stages of the pathway to suicide are not well understood. We set out to test the hypothesis that parental disorders associated with negative mood would predict offspring suicide ideation, whereas disorders characterized by impulsive aggression (for example, antisocial personality) and anxiety/agitation (for example, panic disorder) would predict which offspring act on their suicide ideation and make a suicide attempt. Data were collected during face-to-face interviews conducted on nationally representative samples (N = 55 299; age 18 þ ) from 21 countries around the world. We tested the associations between a range of parental disorders and the onset and persistence over time (that is, time since most recent episode controlling for age of onset and time since onset) of subsequent suicidal behavior (suicide ideation, plans and attempts) among offspring. Analyses tested bivariate and multivariate associations between each parental disorder and distinct forms of suicidal behavior. Results revealed that each parental disorder examined increased the risk of suicide ideation among offspring, parental generalized anxiety and depression emerged as the only predictors of the onset and persistence (respectively) of suicide plans among offspring with ideation, whereas parental antisocial personality and anxiety disorders emerged as the only predictors of the onset and persistence of suicide attempts among ideators. A dose-response relation between parental disorders and respondent risk of suicide ideation and attempt was also found. Parental death by suicide was a particularly strong predictor of persistence of suicide attempts among offspring. These associations remained significant after controlling for comorbidity of parental disorders and for the presence of mental disorders among offspring. These findings should inform future explorations of the mechanisms of intergenerational transmission of suicidal behavior.
Introduction
Suicide and suicidal behavior (that is, suicide ideation, plans and attempts) are major public health problems and are reportedly on the increase worldwide, especially among young people. 1, 2 Suicide was the fourteenth leading cause of death globally in the year 2002 and accounts for 1.5% of all deaths. 2 It is projected to increase by as much as 50% from 2002 to 2030 and become the twelfth leading cause of death by 2030. 3, 4 Despite the public health impact of suicidal behaviors, our understanding of the factors that lead to suicide is still limited. Although suicide and suicidal behavior have been shown to run in families, 5 the mechanism through which this risk is transmitted remains poorly understood. [6] [7] [8] [9] [10] Family, adoption and twin studies have demonstrated higher rates of suicidal behavior in biological relatives of people with suicidal behavior, suggesting a genetic component to this increased risk. 5, 6, 11 There is accumulating evidence that part of this elevated risk can be accounted for by increased familial rates of psychiatric disorders; however, only a few studies have been able to examine which parental or familial mental disorders are associated with suicidal behavior. 8, [12] [13] [14] [15] [16] [17] Importantly, previous studies suggest that a family history of psychopathology is predictive of suicide ideation among offspring, but not of which offspring with ideation go on to make a suicide attempt. 6, 11 It has been suggested that the transition from suicide ideation to attempt may be predicted by a familial history of impulsive-aggressive traits; 18, 19 however, such a model has not been tested. Indeed, carefully testing the unique associations among multiple forms of familial psychopathology and different stages in the pathway to suicide requires very large samples not available in most studies. This study was designed to test the effect of different parental psychiatric psychopathology on distinct stages of the pathway to suicide.
Guiding such efforts, recent research has shown that when carefully examined in multivariate analyses, different mental disorders predict distinct stages in the pathway to suicide. For instance, several studies have shown that although major depression reliably predicts the onset of suicide ideation, it does not consistently predict which people with ideation go on to make a suicide attempt. Instead, it is disorders characterized by poor impulse control (for example, bipolar, conduct and substance use disorders) and anxiety/agitation (for example, panic and post-traumatic stress disorders) that predict this transition. 20, 21 In line with this, we hypothesized that parental disorders characterized by depressive symptoms will more likely predict the onset and persistence of suicidal thinking among offspring, whereas disorders characterized by impulsive and anxious traits will better predict suicide attempts. Such a finding would point toward distinct mechanisms through which the tendency to engage in different forms of suicidal behavior are transmitted across generations.
This study was designed to examine: (1) the associations between specific forms of parental psychopathology and distinct steps in the suicidal behavior pathway and (2) the associations between parental psychopathology and the persistence of suicidal behavior. The specific forms of parental psychopathology examined are major depression, panic disorder, generalized anxiety disorder (GAD), substance dependence and antisocial behavior (for example, illegal behavior, arrest and imprisonment), as well as parental suicide attempt or suicide death; and the steps in the suicidal pathway are suicidal attempt, suicidal ideation, suicidal plan and both planned and unplanned (that is, impulsive) suicide attempts. We examined these associations in the World Mental Health (WMH) surveys, a coordinated series of large-scale community-based studies conducted in 21 countries around the world. The size and scope of the WMH surveys provide a unique opportunity to explore in great detail the specific aspects of parental psychopathology that are most strongly predictive of offspring suicidal behavior and to examine the extent to which the accumulation of parental disorders may have a bearing on the links.
Materials and methods

Respondent samples
The WMH surveys were carried out in 21 countries in Africa (Nigeria; South Africa), the Americas (Brazil; Colombia; Mexico; United States), Asia and the Pacific (India; Japan; New Zealand; Beijing, Shanghai, and Shenzhen in the Peoples Republic of China), Europe (Belgium; Bulgaria; France; Germany; Italy; The Netherlands; Romania; Spain; Ukraine) and the Middle East (Israel; Lebanon). The World Bank 22 classifies Belgium, France, Germany, Israel, Italy, Japan, The Netherlands, New Zealand, Spain and the United States as high-income countries; Brazil, Bulgaria, Lebanon, Mexico, Romania and South Africa as upper-middle-income countries (hereafter 'middle income'); and China, Colombia, India, Nigeria and Ukraine as low-and lower-middle-income countries (hereafter 'low income') ( Table 1) . Respondents were selected in most WMH countries using a stratified multistage clustered-area probability sampling strategy in which samples of areas equivalent to counties or municipalities in the United States were selected in the first stage followed by one or more subsequent stages of geographic sampling (for example, towns within counties, blocks within towns, households within blocks) to arrive at a sample of households, in each of which a listing of household members was created and one person was selected from this listing to be interviewed. No substitution was allowed when the originally sampled household resident could not be interviewed. The total sample size was 109 381, with individual country sample sizes ranging from 2357 in Romania to 12 790 in New Zealand. The weighted average response rate across all countries was 73.3%. Most WMH surveys are based on stratified multistage clustered area probability household samples in which samples of areas equivalent to counties or municipalities in the United States were selected in the first stage followed by one or more subsequent stages of geographic sampling (for example, towns within counties, blocks within towns, households within blocks) to arrive at a sample of households, in each of which a listing of household members was created and one or two people were selected from this listing to be interviewed. No substitution was allowed when the originally sampled household resident could not be interviewed. These household samples were selected from Census area data in all countries other than France (where telephone directories were used to select households) and the Netherlands (where postal registries were used to select households). Several WMH surveys (Belgium, Germany and Italy) used municipal resident registries to select respondents without listing households. The Japanese sample is the only totally unclustered sample, with households randomly selected in each of the four sample areas and one random respondent selected in each sample household. Of the 21 surveys, 16 are based on NR household samples, whereas two others are based on NR household samples in urbanized areas (Colombia and Mexico).
c
The response rate is calculated as the ratio of the number of households in which an interview was completed to the number of households originally sampled, excluding from the denominator households known not to be eligible either because of being vacant at the time of initial contact or because the residents were unable to speak the designated languages of the survey. The weighted average response rate is 73%.
d Brazil, Israel, New Zealand, Romania and South Africa did not have an age-restricted part II sample. All other countries, with the exception of India, Nigeria, People's Republic of China and Ukraine (which were age restricted to p39), were age restricted to p44.
e New Zealand interviewed respondents who were 16 þ , but for the purposes of cross-national comparisons we limit the sample to those who were 18 þ .
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Procedures Assessment consisted of face-to-face household interviews conducted by trained lay interviewers. Interviews were administered in two parts in all countries except Israel, Romania and South Africa, where all respondents were administered the entire survey. The part I interview was administered to all respondents and it assessed the presence of DSM-IV (Diagnostic and Statistical Manual of Mental Disorders-fourth edition) mental disorders and suicidal behaviors (see below). Part II assessed potential correlates of mental disorders and suicidal behavior. It was administered to a probability subsample of part I respondents that included 100% of those who met lifetime criteria for any mental disorder and a probability subsample of approximately 25% of other respondents. Internal subsampling was used to reduce respondent burden and average interview time and cost by dividing the interview into two parts. Part II respondents were weighted by the inverse of their probability of selection for part II of the interview to adjust for differential sampling. Analyses in this article were based on the weighted part II subsample (N = 55 302). Additional weights were used to adjust for differential probabilities of selection within households, to adjust for nonresponse, and to match the samples to population socio-demographic distributions. A fuller description of these procedures is provided elsewhere. [23] [24] [25] In each survey, only people who provided informed consent were interviewed. All surveys sought and obtained relevant institutional ethical approvals before commencement.
Assessment of mental disorders and suicidal behavior
Lifetime mental disorders as well as suicidal behavior were assessed using the World Health Organization (WHO) CIDI (Composite International Diagnostic Interview) version 3.0. 26, 27 The Suicidality Module of the CIDI includes an assessment of the lifetime occurrence and age of first onset of suicide ideation, plan and attempt. For the purpose of the present report, data are provided on the following five dated lifetime history of suicidal behaviors: (1) suicide ideation (defined as seriously thinking about committing suicide) in the total sample; (2) suicide attempt in the total sample; (3) suicide plan (that is, made a plan to commit suicide) among respondents with ideation; (4) suicide attempt among respondents with ideation who made a plan (planned attempt); and (5) suicide attempt among respondents with ideation but who made no plan (unplanned or impulsive attempt).
Parental psychopathology
We assessed parental psychopathology with the expanded version of the Family History Research Diagnostic Criteria Interview. 28, 29 Five different forms of possible parental psychopathology during respondents' childhood are the focus of the present report: major depression, panic disorder, GAD, substance dependence and antisocial behavior (for example, illegal behavior, arrest and imprisonment), as well as parental suicide attempt or suicide death. A parental psychiatric disorder was rated present if the respondent gave a positive response to questions on the core symptoms of that particular disorder occurring in the mother or the father. Thus, for example, for the diagnosis of depression in the mother, the respondent was asked if his/her mother ever had periods lasting X2 weeks when she was sad or depressed for most of the time; whether, at the time her depression was at its worst, she also had other symptoms like low energy, changes in sleep or appetite and problems with concentration; whether she ever got professional treatment for her depression; and whether her depression interfered a lot with her life or activities. Missing values on parental psychopathology variables were estimated using multiple imputation. 30 Logistic regression modeling was conducted to impute values for missing variables using other available parental variables. We chose to impute missing data rather than drop these cases because although the data set was large, missing values affect some countries and some disorders more than others.
Analysis methods
We first examined the prevalence of parental psychopathology among respondents with each of the five suicidal outcomes using cross-tabulations. The associations between parental psychopathology and suicidal behavior were estimated in a series of discrete-time survival models that were bivariate (in which each type of parental psychopathology was considered individually) as well as multivariate (in which all parental disorders were considered simultaneously) in predicting each suicidal behavior. Next, we estimated models testing the relationship between the number of parental disorders with the likelihood of each suicidal behavior. We then estimated a series of multivariate models in which both the type and number of parental disorders were included in order to examine the unique contribution of both specific forms of parental psychopathology and the total number of parental disorders. These predictive associations were all tested using discretetime survival models in which person-year was the unit of analysis. 31 To aid interpretation, these results are presented in the form of odds ratios (ORs) and their standard errors were generated by exponentiating the survival coefficients.
We next conducted a series of analyses to test the associations between parental psychopathology and the persistence of suicidal behavior over time. We used a special class of survival models called backward recurrence models for this purpose. [32] [33] [34] These models use a person-year survival approach (consistent with the models described above in which years preceding the event of interest are coded 0, the year of the event is coded 1, and all years following the event are censored). However, rather than predicting the occurrence of a future event, we predicted the most recent episode of the event of interest (for example, age at most recent suicide ideation) among those who Parental psychopathology and the risk of suicidal behavior O Gureje et al ever had an initial event looking backwards in time from the year of interview. For instance, a person who had suicide ideation for the first time at age 18 and for the last time at age 25, and who is currently 30 years old, would have 6 years in his/her data file coded: 1 (year 25) and 0, 0, 0, 0 and 0 (years 26, 27, 28, 29 and 30) . A person who experienced suicide ideation for the first time at age 18 and never had another episode, and who is currently 30 years old, would have 12 time-since-onset person-years in his/her data file all coded 0. In these models, age of onset and time since onset are statistically controlled and the models provide an indirect estimate of the persistence of each outcome of interest. The literature comparing results from backward recurrence models with prospective time-to-next-event survival models suggests that backward recurrence models provide generally good approximations of the coefficients obtained in prospective models. 33 To adjust for the weighting and clustering of the sample design, standard errors of prevalence estimates (that is, estimates of both of the parental disorders and of the suicidal behaviors) and survival coefficients were estimated in all the analyses with the Taylor series method 35 using SUDAAN software.
36
Multivariate significance was evaluated with Wald w 2 tests based on design-corrected coefficient variancecovariance matrices. All significance tests were evaluated using 0.05 level two-sided tests.
Results
Preliminary analyses
As a preliminary step, we first explored the possibility that the association between parental psychopathology and suicidal behavior in the offspring was different depending on which parent (mother, father or both) had the disorder. Using bivariate survival models to predict each suicidal behavior, our results showed that neither the type of parent (mother vs father) nor the number of parents with the disorder (one vs both) bore a consistent relationship with suicidal behavior in the respondent, with one exception. Parental suicide was associated with respondent suicidal behavior only when parent and respondent gender were the same. Specifically, a history of paternal suicide was associated with significantly increased odds of respondent suicidal behavior among male respondents (OR = 3.4, 95% confidence interval (CI) 1.4-8.1) but not female respondents (OR = 1.4, 95% CI 0.5-3.9), whereas maternal suicide was associated with significantly increased odds of suicidal behavior among female (OR = 2.8, 95% CI 1.2-6.6) but not male (OR = 0.0, 95% CI 0.0-0.0) respondents. Therefore, subsequent analyses test the effects of the presence versus absence of psychopathology in either parent, but parental suicide is considered present only if it occurred in the parent of the same gender (that is, fathers among male respondents and mothers among female respondents).
Prevalence of parental psychopathology in the suicidal groups
The prevalence of each parental disorder among respondents with each suicidal behavior is presented in Table 2 . There was a clear trend for parents of respondents who were positive for each of the suicidal outcomes to have a higher prevalence of mental disorders than the parents of respondents without each suicidal outcome. This observation is similar for both type of psychopathology and number of disorders.
Associations between parental psychopathology and suicidal behavior Bivariate survival models revealed that each form of parental psychopathology examined is significantly associated with increased odds of the subsequent first onset of both suicide ideation and attempt (Table 3) . In bivariate models, only parental GAD predicted the development of a plan among those with suicide ideation, whereas parental panic and GAD predicted both planned and unplanned suicide attempts among those with ideation (although the association was negative in the case of GAD and unplanned attempts among ideators). Parental antisocial behavior also predicted unplanned (that is, impulsive) attempts. Multivariate analyses, in which each form of parental psychopathology was entered simultaneously, produced similar but slightly attenuated results to those of bivariate analyses. In these models, parental GAD remained protective against planned attempts among ideators, parental panic remained the only positive predictor of planned attempts among ideators and parental antisocial behavior emerged as the only predictor of impulsive attempts.
Number of parental disorders and suicidal behavior
The associations between the number of parental disorders present and the risk of suicidal behavior among offspring are presented in Table 4 . The results show a dose-response relationship between number of parental disorders and suicide ideation and attempt. A similar, although less consistent, pattern is seen for suicide plans and attempts among ideators.
Associations between type and number of parental disorders and suicidal behavior We next conducted multivariate analyses in which both type and number of parental disorders were included in the model and in which we also controlled for the presence of any mental disorder in the offspring (Table 5 ). Even after taking into account the number of parental disorders present, each form of parental psychopathology continued to predict suicide ideation and attempts. Parental GAD remained protective against suicide attempt among those with a plan, and was joined by parental substance abuse in this regard. Parental antisocial behavior remained a significant predictor of impulsive attempt, and was joined by parental panic disorder and GAD in this regard.
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As shown, the multivariate model revealed subadditive effects of increasing number of parental disorders such that as the number of parental disorders increase, the relative odds of respondent suicidal behavior increase but with some dampening of the trend. For example, the odds of lifetime attempt is 1.5 times as great for respondents with parental history of depression and 2.0 times as great for respondents with parental history of panic, but for respondents with parental history of both depression and panic the odds would be 70% of the product of the odds of the two disorders. For those with parental history of depression, panic and antisocial personality, the odds would be 30% of the product of all three odds.
Associations between parental psychopathology and the persistence of suicidal behavior A final multivariate model estimated the risk of persistence of suicidal behavior given the occurrence of specific types of parental psychopathology as well as the co-occurrence of parental disorders. The model also controlled for respondent with mental disorders. The results show that parental depression predicts the persistence of suicide ideation and offspring plan (Table 6 ). Parental panic and suicidal behavior both predict the persistence of offspring suicide attempt overall, as well as attempt among ideators with a plan. Although parental death by suicide was not a significant predictor of suicidal ideation, it was a particularly strong predictor of suicidal plan and attempt among ideators.
Discussion
This study provides new information about the relationship between parental psychopathology and the risk of suicidal behavior among offspring. Specifically, the study examines the effect of different forms of parental psychopathology on distinct stages of the pathway to suicide. We tested the hypothesis that parental disorders characterized by depressive symptoms would predict the onset of suicide ideation among offspring, whereas disorders characterized by impulsive and anxious/agitated traits would predict suicide attempts. Using data from a coordinated series of nationally representative surveys conducted in 21 different countries around the world, the primary findings from this study were that: (1) each parental disorder examined increased the risk of suicide ideation among offspring; (2) parental generalized anxiety and depression emerged as the only predictors of the onset and persistence, respectively, of suicide plans among offspring with ideation; and (3) parental antisocial personality and anxiety disorders (specifically GAD and panic) emerged as the only predictors of the onset and persistence of suicide attempts among ideators. These findings were strengthened by the demonstration that most associations remained significant even after controlling for the presence of other parental disorders, the number Abbreviations: CI, confidence interval; OR, odds ratio.
a Assessed in part II sample due to having part II controls. Models control for person-years and demographic variables, and also the significant interaction terms between person-years and demographic variables.
*OR significant at the 0.05 level, two-sided test.
Parental psychopathology and the risk of suicidal behavior O Gureje et al of parental disorders and the presence of mental disorders among offspring themselves. Our findings should be considered in the context of several study limitations. First, all of the information relating to parental disorders and suicidal behavior was obtained with retrospective self-report provided by offspring, and hence could be affected by recall bias or forgetting. Although there is evidence suggesting that past events can be recalled with sufficient accuracy to support their validity, 37 the data presented here must still be considered as open to some degree of bias. Second, our assessment of parental psychopathology did not include all possible and potentially relevant disorders (for example, psychotic disorders, borderline personality disorder). Third, we did not account for the chronicity or severity of parental disorders, a factor that could have led to our underestimating the associations between parental disorders and respondent suicidal behavior. Fourth and finally, in view of the cross-sectional design of the surveys, we were unable to provide a direct measure of the persistence of each episode of suicidal behaviors. Instead, our estimate of persistence used the time from first onset to most recent occurrence of each type of suicidal behavior. This information provides an advance over previous studies, given Parental psychopathology and the risk of suicidal behavior O Gureje et al that virtually nothing is known about the persistence of suicidal behaviors; however, future studies are needed to provide a direct measure of the persistence of suicidal behaviors. Notwithstanding these limitations, these results advance an understanding of suicidal behavior. Although previous research has suggested a trend for suicidal behavior to run in families, an understanding of the mode of transmission has been limited. 11 Our results provide empirical support for previous suggestions that although parental depression is the strongest predictor of suicide ideation among offspring, a history of parental impulse-control problems and anxious arousal may better predict suicide attempts. 6, 11, 38 The current findings suggest that different parts of the pathway to suicide may have different genetic origins and that studies of suicide may be more fruitfully conducted with this understanding. The observation that parental depression and GAD had similar association with offspring suicidal outcomes whereas the effect of parental panic was manifest at a different point in the suicidal behavior pathway supports the suggestion that depression and GAD overlap, and that GAD belongs to a different cluster of disorders than panic disorder 39 and, if replicated, may provide another lead for examining the genetic basis of these phenotypes. The observation that parental GAD protected against progression from plan to attempt whereas parental panic predicted progression from plan to attempt seems to further underscore a fundamental difference in the nature of these two disorders that had traditionally been classified as anxiety disorders.
One interpretation of these findings is that whereas all disorders are associated with increased distress that may lead to suicidal thinking, it is the persistent negative thinking and ruminative style-characteristic of depression and GAD-that lead people to plan to kill themselves. The high degree of worry among those with GAD may actually decrease the likelihood of carrying out the planned behavior, which is why we observed consistently that GAD is associated with higher odds of suicide planning, but lower odds of planned attempts. Acting on one's suicidal thoughts may require some degree of impulsiveness or fearlessness as well as high emotional arousal (for example, fight or flight response) such as that seen in those with antisocial behavior or anxiety disorders. This may help to explain why a parental history of antisocial behavior and panic disorder consistently emerged as strong predictors of suicide attempts among those with suicide ideation. This interpretation is speculative, but consistent with previous research and the current findings. Future studies should advance on this work by examining the associations between individual traits/symptoms and suicidal behavior to further test the proposed associations. The complexity of the association between parental psychopathology and offspring suicidal behavior is shown by the observation that parental suicide was associated with suicidal behavior only in the offspring of the same sex. It could be that parental suicide is different from other forms of psychopathology in that it carries with it not only the possibility of genetic predisposition in the offspring but also a risk of some form of gender-related learning.
The observed dose-response relation between parental disorders and respondent risk of suicide ideation and attempt is a novel and important finding. It suggests that parental comorbidity itself increases the Abbreviations: CI, confidence interval; OR, odds ratio. a Models control for country differences, a set of age-related variables (that is, age, onset and time since onset), sex, educational attainment, marriage and mental disorders in the offspring. b For number of parental disorders, the last OR represents the odd of the number or more. For example, for suicide attempt among ideators, 4 represents X4 (that is, 4 þ ). *OR significant at 0.05 level, two-sided test.
risk of suicidal behavior among offspring, even after controlling for type of parental disorder and for the presence of mental disorders among offspring themselves. Regarding this last point, it is notable that the associations between parental psychopathology and offspring suicidal behavior more broadly were not fully explained by the presence of offspring mental disorders. This may be because it is not the disorders themselves that are important in explaining offspring suicidal behavior, but the traits-transmitted intergenerationally-that underlie them. Future studies should incorporate the use of measures of the psychological traits proposed to lead to suicidal behavior, which do not map perfectly onto psychiatric diagnoses, in order to test the explanatory power of these constructs. Our findings are relevant for future efforts to understand the genetic basis of suicidal behavior and may help to focus research in this area more appropriately. These results suggest that explorations of the genetics of suicide spectrum behavior need to target different psychopathological phenotypes that have strong associations with distinct suicidal outcomes. Thus, genetic studies of suicide ideation and plans may be better focused on the possibility of some genetic link between depression and anxious rumination, whereas studies on the progression from suicidal ideation to attempt may be enhanced by the possibility of its genetic link with traits of high sympathetic arousal and impulse dyscontrol. This shift in focus from the effects of psychiatric disorders to the traits that underlie them may offer new insights in the factors that contribute to this leading cause of death around the world.
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